Summary. Adult male golden hamsters were given ectopic pituitary transplants at the time of transfer from a long (stimulatory) photoperiod (14 h L:10 h D) to a short photoperiod (5L:19D) 
Introduction
Exposure of adult male golden hamsters (Mesocricetus auratus) to a short photoperiod (less than 12-5 h of light/day) produces multiple changes in the endocrine system, including reductions in peripheral prolactin, FSH, LH and testosterone levels, and a decrease in testicular content of LH receptors, with eventual atrophy of the reproductive system (Gaston & Menaker, 1967; Reiter & Johnson, 1974; Berndtson & Desjardins, 1974; Bex & Bartke, 1977) . In animals with gonadal atrophy induced by 2 months of exposure to short photoperiod, normal size and function of the testes can be restored by prolactin-secreting ectopie transplants of pituitaries from adult females (Bex, Bartke, Goldman & Dalterio, 1978) . However, if this treatment is instituted at the time of transfer of animals from a long to a short photoperiod, it is only partly effective in counteracting the effects of short photoperiod on the testes (Bartke et ai, 1980a) . Additional treatment with LH-RH or hCG is required to maintain normal weights of the gonads and the seminal vesicles (Chen & Reiter, 1980; Bartke, Hogan & Cutty, 1980b) . The present experiments were undertaken to characterize more fully the relationship between the length of exposure to a short photoperiod and the responsiveness of the pituitary-testicular axis to elevation of peripheral prolactin levels. Since prolactin is believed to stimulate testicular function by a combination of direct and pituitarymediated effects (Bex & Bartke, 1977; (Bex et ai, 1978) , using one whole pituitary from an adult female donor for every recipient. Control animals were sham operated.
Testicular size was assessed in ether-anaesthetized animals from measurements of the length and width of the testes exposed by midventral incision as described previously (Bartke et ai, 1980a) (Bex et ai, 1978; Bartke et ai, 1981) and are expressed in terms of the NIAMDD rat RP-1 standards for FSH and LH and arbitrary units (corresponding to 1 µ of a serum pool from lactating hamsters) for prolactin. In one experiment, plasma prolactin levels were measured using an homologous radioimmunoassay for hamster prolactin (Soares, Colosi & Talamantes, 1983) and the results are expressed in terms of ng purified hamster prolactin. The samples from each experiment were always processed in the same assay. The assays had the following sensitivity, intra-and interassay coefficients of variation: testosterone-50 pg, 8% and 15%; FSH-75 ng, 3% and 13%; LH-4 ng, 2% and 15%; prolactin, heterologous-10units, 9%and 20%; prolactin, homologous-1 ng, 6% and 10%. Testicular LH receptors were assessed from binding of iodinated hCG to a membrane fraction prepared from homogenates of decapsulated testes. This procedure has been validated for use in the hamster and has an average coefficient of variation of 6-3% (Bex & Bartke, 1977;  Klemcke, Bartke & Goldman, 1981) .
Groups of animals were given pituitary transplants or were sham operated at the following times in relation to the transfer to a short photoperiod:
(a) at the time of transfer to 5L:19D (in these animals, the testes were expected to undergo partial atrophy in spite of the presence of the transplants (Bartke et ai, 1980a) (Turek, Elliott, Alvis & Menaker, 1975; Goldman, Matt, Roychoudhury & Stetson, 1981) (Turek et al., 1975; Matt & Stetson, 1979; Klemcke et ai, 1981) . Sham-operated controls were included in every experiment. In both groups of animals, spontaneous testicular redevelopment was evident from the increase in testicular volume (Text- fig. 3a) ; testicular volume appeared greater in pituitary-grafted than in sham-operated hamsters at each time interval except Weeks 15 and 17, but none of these apparent differences were statistically significant, apparently due to variability in the time of onset of redevelopment in individual animals. In Sham-operated hamsters, plasma FSH levels showed very little change. In pituitary-grafted animals, the FSH values were numerically higher than in shamoperated controls but these differences were statistically significant only at 7 and 10 weeks after grafting (Text- fig. 3b ). Plasma LH levels increased sharply during the first week after surgery, but these differences were not significant in either group. Thereafter, plasma LH levels changed very little and were not altered by the grafts at any of the periods examined (Text- fig. 3c ).
At autopsy, only prolactin levels and seminal vesicle weights were greater in pituitary-grafted than in sham-operated males (Table 4) .
Effects of transplanting pituitaries 18 weeks after transfer to short photoperiod
The purpose of this experiment was to determine whether pituitary transplants will affect the time course of testicular redevelopment in animals in which this process has already started spontaneously (Turek et ai, 1975; Matt & Stetson, 1979) .
Ectopie pituitary transplants were placed in 6 hamsters and 8 hamsters were sham operated 18 weeks after transfer from 14L:10D to 5L:19D photoperiod. The animals were killed 2\ weeks (Bex et ai, 1978 ; Bartke et ai, 1980a Bartke et ai, , 1981 . We have also shown that elevation of plasma FSH levels in pituitary-grafted hamsters is due to increased synthesis and release of FSH by the host's own pituitary (Bartke et ai, 1981) and that injections of ovine prolactin are also capable of increasing plasma FSH (Bex et ai, 1978 Chen & Reiter (1980) and Bartke et ai (1980b) on the basis of results of hormone replacement studies. Differences in the content and concentration of testicular hCG (LH) binding sites in different experiments were probably due to killing the animals at different intervals after transfer to the short photoperiod (13-5-20-5 weeks (Text-fig. 1 ). This coincided with a 2-to 2-5-fold and statistically significant elevation of plasma FSH values (Text-fig. 2 ). The results of transplanting pituitaries before the onset of testicular regression in these experiments can be contrasted with the results obtained previously in animals with regressed gonads (Bex et ai, 1978; Bartke, Smith & Dalterio, 1979; Bartke et ai, 1981) . Transplantation of pituitaries after 8-9 weeks in a short photoperiod caused a prompt 4-fold increase in plasma FSH levels and complete restoration of testicular weight and function (Bex et ai, 1978; Bartke et ai, 1979 Bartke et ai, , 1981 . Comparison of the results of the present study and those obtained previously (Bartke et ai, 1980a) (Zucker & Morin, 1977) .
It is possible that exposure of male golden hamsters to a short photoperiod induces changes in the responsiveness of various target tissues to prolactin and the present data simply demonstrate similarity of the time course of these changes in the testes and in the hypothalamic-pituitary system. However, the temporal coincidence of the reduced ability of prolactin to stimulate FSH release and to induce testicular growth during regression and redevelopment of the gonads may suggest that these two actions of prolactin are causally related. Well-documented stimulatory effects of FSH on various aspects of testicular growth and function, as well as changes in serum FSH levels during sexual maturation (Vomachka & Greenwald, 1979) and during spontaneous or photoperiod-induced gonadal redevelopment (Turek et ai, 1975; Matt & Stetson, 1979 , strongly support the likelihood of a causal link between the prolactin-induced stimulation of FSH release and the increase in testicular volume. Moreover, the responsiveness of the testes to prolactin itself, as measured by changes in the concentration of hCG receptors, appeared to be independent of the length of exposure to short photoperiod (Tables 2, 3 & 5) .
In gonadally regressed hamsters, daily treatment with ovine FSH failed to increase testicular weight (Bex et ai, 1978 ; Bartke et ai, 1982) . The suspected relationship between endogenous FSH release and testicular growth in pituitary-grafted hamsters therefore remains to be substantiated.
